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The objective of this short communication is to identify and analyze the main barriers to the adoption of green buildings at two tra-
ditional Schools/Colleges of Engineering in the state of Sa˜o Paulo, Brazil. The methodological process employed is the multiple case
studies used to diagnose the main barriers to installing green buildings in these two cases. The intention, of the institutions, to adopt
greener buildings has been observed, considering the commitment of top management and that the institutions have put forth to accel-
erate this greening process. However, the barriers to adoption are evident, especially those of a technical and cultural origin. Based on
these results, the study proposes possible solutions and guidelines to overcome such barriers, aimed at facilitating the adoption of green
technologies in the buildings at Higher Education Institutions (HEIs)/Schools/Colleges of Engineering.
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With the creation of government incentive programs to
facilitate the purchase of the ﬁrst home, mass investments
in infrastructure and the development of new technologies
and materials for civil construction, the expansion of the
civil construction sector in Brazil is evident. The sector is
responsible for signiﬁcantly collaborating with the Gross
Domestic Product (GDP) (Revista Exame, 2013).
Furthermore, the civil construction sector is responsible
for generating a signiﬁcant quantity of solid waste aroundhttp://dx.doi.org/10.1016/j.ijsbe.2014.05.004
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and Development.the world, such as the nearly 45% of solid waste generated
in the city of Shanghai, China (Yuan et al., 2011), from
extracting and moving 6 billion tons of basic materials that
comprise the production of construction components
(Yuan et al., 2011) and the 20–40% of energy consumption
in developed countries (Chau et al., 2010). Additionally,
the buildings are responsible for one-sixth of the world
consumption of freshwater, one-fourth of the wood har-
vesting and two-ﬁfths of the matter and energy consumer
worldwide (Alshuwaikhat and Abubakar, 2008).
With the increase in environmental awareness and a
focus on preserving the environment, and considering the
aforementioned environmental impacts, the concept of
Sustainable Development emerged and began to be dissem-
inated about 30 years ago. It is deﬁned as meeting the needs
of current generations without compromising the capacity
of future generations to meet theirs (Wilkinson et al.,
2001). The successful implementation of these conceptsduction and hosting by Elsevier B.V. Open access under CC BY-NC-ND license.
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tion sector.
Thus, the concept and practice of “green buildings” is
being developed. They are called green buildings because
they strive for environmentally more sustainable buildings
that can be energy eﬃcient, less pollutant and provide a
healthier environment for their users (Richardson and
Lynes, 2007; Hoﬀman and Henn, 2008). According to
Marker et al. (2014), green building is a hot subject because
the general public is often surprised to learn that the con-
struction and operation of buildings require more energy
than any other human activity.
The construction of greener buildings tends to provide
several advantages to the costumers, including the appreci-
ation of the property, a 50% reduction in water consump-
tion, 30% reduction in energy consumption and 80%
reduction in waste generation, besides an average appreci-
ation of 15% in the resale price (Green Building Council
Brazil, 2012).
Moving toward an ecologically sound society requires
strong support from HEIs (Wang et al., 2013) and as a con-
sequence it has been an increasing level of attention to sus-
tainability issues in HEIs (Yuan et al., 2013); However, the
green building approach is rarely adopted, especially on
Higher Education Institutions (HEIs), which are frequently
compared to mini-cities (Alshuwaikhat and Abubakar,
2008) and, currently expanding, which represents an unpar-
alleled opportunity to disseminate the concept and the
practice of “green buildings” and sustainability (Finlay
and Massey, 2012). Research and practice of green issues
in commercial buildings are commonly explored to com-
mercial buildings and less studied in HEIs (Scheuer et al.,
2003). According to Zhou et al. (2013) the adoption of
green building in HEIs should be funded by governments
aiming at a more sustainable society.
Barriers to the adoption of green buildings, especially
by HEIs, must be identiﬁed and studied carefully, since
recent literature has little material and it predominantly
refers to other countries, other than Brazil, which can
hamper and delay the installation of environmentally
more sustainable buildings. Additionally, barriers to
green buildings identiﬁed in HEIs abroad can diﬀer from
those identiﬁed at Brazilian HEIs, and the solutions,
when proposed, may not be enforceable or successful
as they were in the their countries of origin
(Richardson and Lynes, 2007).
Taking that into account and, in face of the fact that
Engineering is the area that plays a fundamental role in plan-
ning and executing projects that aim at proﬁtability, the
preservation of natural resources and support for human sci-
entiﬁc-technological development (Zhou et al., 2013), it can
be assumed that the adoption of green buildings byColleges/
Schools of Engineering is part of a very close reality.
However, that does not play out. The Colleges/Schools of
Engineering encounter barriers to adoption for this type of
construction and this paper aims, through a literature review
and case studies, at showing how these barriers behave andwhich ones are being faced in this context, casting a light
on possible solutions for overcoming them.
For such, this study aims to achieve the following
objectives:
 Review the literature about green constructions, sustain-
ability at HEIs and barriers to the implementation of
green buildings;
 Diagnose the main barriers to the adoption of green
buildings at Schools/Colleges of Engineering in Brazil;
 Compare the barriers diagnosed in the case studies with
those described by the literature review.
2. Literature review
2.1. Green buildings
Green building is the foundation of sustainable con-
struction and building development (U.S. Green Building
Council, 2012). The term “green building”, or “more sus-
tainable building”, does not have an exact deﬁnition, but,
nevertheless, these terms have been used frequently
(Berardi, 2013). In one of the few deﬁnitions available,
the U.S. Green Building Council (Bayraktar and Arif,
2013), in its document titled “Building Momentum”, deﬁnes
a green building as one designed, constructed and operated
to drive the development of the environment, health, econ-
omy and productivity about conventional constructions
(Instituto para o Desenvolvimento da Habitaca˜o
Ecolo´gica, 2012). There is also the deﬁnition disseminated
by IDHEA as being construction developed based on envi-
ronmentally more sustainable planning, that is, that makes
good and eﬃcient use of natural resources, management
and savings of water, waste management and that is energy
eﬃcient, has thermal acoustic comfort and rationally uses
the materials available, opting, if possible, for sustainable
products and technologies (Lee and Burnett, 2008).
This type of building has been crucial for developing
environmental sustainability, being responsible for mass
investments in new sources of renewable energies, which
aim at promoting the migration to technologies for renew-
able energies, such as solar cells, used for civil construction;
and it is also causing a signiﬁcant change in the concepts of
design projects, purchasing and management, aimed at
reducing the impact on the environment caused by building
construction (Chau et al., 2010).
Green buildings also motivated the creation of several
certiﬁcation systems, such as LEED (Leadership in Energy
and Environmental Design), one of the most famous eval-
uation protocols and environmental certiﬁcations in the
world, HK-BEAM (Hong Kong Building Environmental
Assessment Method) and BREEAM (Building Research
Establishment Environmental Assessment Method)
(Paumgartten, 2003).
Especially LEED evaluates the building’s performance
according to variables like sustainable location, eﬃcient
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internal environment, oﬃces and articulations, awareness
and education, innovation in design and regional priority
(Bayraktar and Arif, 2013). Generally, the eﬀort for
obtaining certiﬁcation is seen in the beneﬁts. These include
the average reduction of 9% in operating cost throughout
the useful life of the building (in relation to water and
energy), improved quality of internal environment (such
as the increase in luminosity and reduction in air condition-
ing use), appreciation of the property, recognition for pro-
moting sustainability and using this as a major diﬀerential
in marketing for organizations, a 50% reduction in water
consumption, 30% in energy and 80% in waste generation,
as well as an average appreciation of 15% in the resale price
(Green Building Council Brazil, 2012).
Considering the beneﬁts explained above, plus the fact
that buildings constructed according to the standards
demanded by LEED can save the equivalent to 250% of
their initials costs over their useful lives, of approximately
40 years (Yin, 2005), it can be said that green buildings,
besides being good investments, are at the forefront of civil
construction, linking environmental sustainability to an
economic sector in clear expansion.
2.2. Barriers to the adoption of green buildings at HEIs
In general, the adoption of green building faces chal-
lenges and generates opportunities inside or outside HEIs.
Barriers can occur in any green management initiative.
Hillary (2004) reported that barriers to implementing envi-
ronmental management systems (EMS) include inappropri-
ate knowledge and techniques of implementation, scarcity
of information, an unfavorable organizational culture,
and the lack of or ineﬀective management of ﬁnancial
resources. These barriers are also common in the imple-
mentation of green buildings at HEIs, as observed in some
studies (Richardson and Lynes, 2007).
In this broader context, from a Nigerian perspective,
Ikediashi et al. (2012) discovered that the main barriers
to sustainable facilities management/green building in
almost 60 Nigerian companies include lack of training
and tools, lack of relevant laws and regulation, and lack
of awareness. They found that top management must play
a key role in promoting sustainable construction. Marker
et al. (2014) found that more than 50% of barriers to green
building are related to the perception of diﬃcult transition
or low return on investment. Samari et al. (2013) surveyed
167 professionals in the Malaysian construction industry to
discover barriers to green building in the country. They
found that (a) the level of developing green buildings in
Malaysia is not satisfactory, and the government plays a
key role in the development of the green building sector;
and (b) the main barriers to green building development
are lack of public/credit resources to cover the upfront
cost, risk of investment, lack of demand, and higher ﬁnal
price of green buildings units. Bond (2011) used data from
Australia and New Zealand to discover that the mainbarriers to the adoption of green building practices in
households are initial costs of sustainable features and lack
of information about the beneﬁts and savings of incorpo-
rating energy-eﬃcient devices. Zuo and Zhao (2014) used
the extensive literature on green buildings to consider main
beneﬁts: (a) green buildings help to improve urban biodi-
versity and protect the ecosystem by means of sustainable
land use; (b) cost savings are associated with improved
green building performance, such as energy savings; and
(c) green buildings improve human well-being, such as
thermal comfort and health.
The fact that a HEI can be considered a “mini city” or
“a small municipality” (Zhang et al., 2011) due to its size,
population, complexity of activities executed, pollution
and direct and indirect degradation of the environment
(Alshuwaikhat and Abubakar, 2008), and considering the
growth of the civil construction sector, HEIs are seen to
represent an ideal scenario for the development of “green
constructions”, which represent a type of building that
seeks to reconcile method, technologies and concepts of
construction aligned with the concept of sustainability.
The adoption of green buildings by universities, while hav-
ing a positive impact on the image of the HEI, will also
serve as a focus for latter studies, thus contributing to
research projects, generating knowledge and also represent-
ing another step toward the university’s sustainable devel-
opment. However, the adoption of these environmentally
more appropriate constructions by HEIs tends to be ham-
pered by some barriers.
Few studies focus on green building in HEIs. Li et al.
(2013) studied Australian universities, focusing on the
motivations of green building adoption. They found a
strong motivation to gain a reputation for green building
adoption. Brinkhurst et al. (2011) researched one Canadian
university and found that the faculty and staﬀ members are
equivalent to “intra entrepreneurs,” moving forward the
adoption of green issues in the studied HEI.
One of the most relevant study in this ﬁeld of research
was conducted based on the Canadian context. The study
conducted by (Richardson and Lynes, 2007) indicated that
the lack of internal leadership between the interested par-
ties; the lack of goals that aims at sustainability; the lack
of recognition for environmentally more sustainable pro-
jects and the lack of communication between designers
and top management can be considered the four main bar-
riers leading to the failure of green building implementa-
tion at HEIs (Richardson and Lynes, 2007). Fig. 1 shows
the types of barriers that can aﬀect green building imple-
mentation initiatives.
The ﬁnancial and organizational barriers include the
erroneous perception that green buildings incur greater ini-
tial investments, the lack of any incentive for long-term
reductions in the consumption of energy, water and main-
tenance costs, and faulty communication between the
parties involved in the matter and responsible for deci-









Figure 1. Barriers to the implementation of green buildings by HEIs
(Richardson and Lynes, 2007).
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core requirements needed for the successful implementation
of green buildings on aHEI,which, according toRichardson
and Lynes (2007), are: (a) ﬁnancial perspective, that is, an
attempt to minimize initial cost as well as building opera-
tional costs and constitute an operational structure that
rewards environmentally more sustainable projects; (b)
communication and collaboration, in relation to developing
good communication among designers, managers and fac-
ulty; (c) tangible goals aimed at sustainability, such as having
quantitative goals that can evaluate the success of a green
building; (d) and internal leadership, that is, have vision
and top management that is committed and open to green
innovative projects (Richardson and Lynes, 2007). In face
of the barriers identiﬁed and the requirements mentioned,
the authors suggest some ideas to overcome diﬃculties in
the adoption of more sustainable constructions, such as
developing active leadership in the HEI, establishing guide-
lines and quantitative goals for sustainability and facilitating
collaboration and partnership among employees responsible
for the campus buildings (Richardson and Lynes, 2007).
Till now, research conducted in 2011 and 2012 in the sci-
entiﬁc databases Scopus and ISI Web of Science, with the
key words “Green buildings”, “barriers” and “Brazil”
revealed that this theme is still little explored in the Brazil-
ian context, with a focus on Schools/Colleges of Engineer-
ing, so a study of two cases was conducted for casting a
light on the topic, as reported below. Most of the research
available on green HEIs is about China [e.g., Yuan et al.,
2013, Zhou et al., 2013]
3. Research methodology
Taking into account the presumptions that Schools/Col-
leges of Engineering should lead the process for teaching
and adopting Green building practices, the methodology
used in this study follows these steps:
 Based on the literature review (Section 2), identify the
main barriers to green buildings in HEIs;
 Select and conduct case studies of two schools of engi-
neering (or colleges of engineering) anonymously named
“A” and “B” to identify barriers faced by these institu-
tions in implementing green construction; Compare the main statements from the literature review
to the ﬁndings from the case studies.
According to Yin (2005), the adoption of case studies
approach is appropriate when “how” and “why” research
questions are proposed; and when the study focuses on
contemporary events, as the green building adoption in
HEIs is. Thus, in relation to the framework for this study,
the multiple case study method adopted is limited to the
study of two cases at Colleges/Schools of Engineering (A
and B), considering that this study seeks to ﬁnd out “why”
green buildings are not adopted by these HEIs.
Interviews and data collection were conducted at
Schools of Engineering A and B. This occurred through
the analysis of sites and the conducting of interviews based
on scripts of questions. The main employees interviewed in
Schools of Engineering A and B were:
 employees responsible for the construction of new build-
ings at these two HEIs;
 top management of these two HEIs;
 scholars/professors who work in the study of sustain-
ability and development of new techniques and materi-
als for civil construction in these HEIs.
From Table 1, it is possible to ﬁnd more details on the
respondents’ proﬁle.
The ﬁeld research and data collection lasted ﬁve months.
Section 4 presents the main research results. Based on the
data collected, the conclusions are based on methodologi-
cal triangulation (visits, interviews, and documents).
Interviews have great importance in results analysis
because the content guides the variables/aspects analyzed
during direct visits and document analysis.
Table 2 presents the interview script/questions. The
script and questions were ﬂexible in their use.
4. Research results
The results of this study were presented in three sections:
current situation of green building at the Schools of
Engineering A and B; the barriers to the adoption of more
sustainable constructions at these Schools; and guidelines
and suggestions for overcoming such barriers.
4.1. Current status of green building
School of Engineering A and School of Engineering B
belong to the two universities from the Sa˜o Paulo State
University System and they are considered world-class in
several international rankings. Both HEIs respond to an
entity, the Rectory, responsible for all units that comprise
the respective universities; that is, they follow guidelines
from the Rectory, and they also develop their own at the
local level.
The Rectory as well as the top management of these
Schools of Engineering demonstrate interest in adopting
Table 1
Brief proﬁle of research respondents/participants.
Respondents/Interviewed School A School B
Employees  2 Employees of the work group “sustainable buildings and green areas”
 1 Engineer
 The head of the campus construction/civil engineering oﬃce
 1 Engineer
Top management  The head of campus’ space/area planning  The deputy-dean
Scholars/professor  1 Professor of green buildings  1 Professor of environmental Issues
Table 2
Sample of questions – interview scripts.
Interview script
 How is green building being applied in this school?
 What does “green building” mean to you?
 Do you have speciﬁc objectives and targets regarding the adoption of green building practices?
 Do you consider the theme “green building” when discussing the school’s infrastructure?
 Does the school have a leading expert in green buildings issues?
 Do you have staﬀ/employees working on this subject?
 Why or why not?
 What are the criteria for green building?
 Do you have any examples of green building projects at the school?
 What are the advantages of green buildings?
 What are the main challenges/barriers to the green building approach?
 What are the main organizational, technical, and ﬁnancial barriers to green building?
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and there is already a mobilization for this to happen at
both institutions. In other words, Top Management is
committed to disseminate and develop the concept and
practice of green constructions.
The process of this type of construction is in its initial
phase at both Schools, and there is no green building under
construction at the campuses studied. However, what has
been happening for some time is the adoption of some tech-
niques, materials and sustainable technologies during the
construction process for campus buildings. However, they
are being employed in isolation and not systematically.
It is also possible to observe the School of Engineering
A’s eﬀort to accelerate the adoption process through the
creation of a Work Group called “Sustainable Buildings
and Green Areas”, responsible for gathering studies about
the theme and for developing guidelines aimed at increas-
ing the environmental performance of buildings, among
other objectives. There is also a program called the “Sus-
tainable School of Engineering A”, which aims at organiz-
ing an institutional policy for inserting sustainability in a
broad-based and integrated manner in teaching, research,
extension and administration activities, encompassing the
study body, faculty, employees and specialists through
work groups. This initiative generates opportunity and
facilitates the insertion of the green construction concept
and technique.
In relation to School of Engineering B, there are no clear
actions aimed at accelerating the green construction pro-
cess, but it is worth underscoring that the intention exists,
by the Rectory as well as the entities responsible for new
buildings, it is also present in the development of eachnew project and in the revision of each project proposed
up to then, considering that, at the Rectory’s request, start-
ing in 2012, all submitted projects should take into account
sustainability issues.
4.2. Barriers to the adoption of green buildings
Among the main barriers diagnosed in the process for
adopting green buildings by Schools of Engineering A
and B, some have already been mentioned by Richardson
and Lynes (2007) for a Canadian university, and they are:
 lack of ﬁnancial incentive for reducing building mainte-
nance costs;
 lack of indicators for evaluating how sustainable a
building is;
 high startup capital investment;
 technical level and innovation among architects, design-
ers and engineers, is less than desirable in terms of envi-
ronmental issues;
 communication breakdown between members of the
institution.
Besides those barriers mentioned and identiﬁed by
Richardson and Lynes (2007), others were diagnosed at
the Schools studied. They are:
 lack of literature on green buildings and low volume of
scientiﬁc research related to the theme;
 lack of a technical norm that establishes a standard con-
struction procedure for green building in Brazilian
HEIs;
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recent and there is no training available for the employ-
ees involved;
 lack of skilled and specialized jobs in green
constructions;
 cultural barrier and resistance in face of the changes
imposed by sustainability requirements at HEIs.
Each barrier will be examined and analyzed below in
accordance with the reality of the Schools of Engineering
studied herein.
4.2.1. Lack of ﬁnancial incentive for reducing building
maintenance costs
There is a signiﬁcant mobilization at both Schools for
adopting green buildings. In that aspect, there are initia-
tives underway; however, there is no ﬁnancial incentive
program that, in a way, could drive this process. Although
the program does not exist, the government and funding
entities demonstrate their interest in the adoption process
in other ways. Both the government and the funding enti-
ties seek to give preference to the ﬁnancing of projects that
encompass the sustainability concept. In a way, this atti-
tude generates a response from the bodies responsible for
constructing new buildings at the institutions, but it could
be faster and more signiﬁcant if there was a properly artic-
ulated action plan.
4.2.2. Lack of indicators for evaluating the sustainability of a
building
The fact that there is no standardized deﬁnition of what
a sustainable building is hampers the creation of indicators
to evaluate the building’s performance. Without any means
to accompany and analyze how sustainable a building truly
is, the following situation-problem arises: a green building
can be constructed; however, how do you evaluate the envi-
ronmental success of such a construction? When facing
such a situation, the ease of not opting for constructing a
green building is truly tempting, since whether inside or
outside an institution, simply developing and applying an
idea is not suﬃcient. It is also necessary to prove enforce-
ability as well as proﬁtability and level of success.
4.2.3. High startup capital investment
The high startup investment for constructing a green
building has been viewed, in a way, as a hindrance for
installing sustainable constructions; however, if compared
to the diagnosis made by Richardson and Lynes (2007),
in the scenario of the institutions participating in this
research (Schools A and B), this barrier is much less rele-
vant than reported at the University of Waterloo
(Richardson and Lynes, 2007). This is because the top
management of entities responsible for designing and man-
aging new construction projects on the campuses, linked
directly to the university Rectories, do not analyze only
the design and its initial cost, but also costs on building
maintenance throughout its useful life, among othercriteria analyzed. This entire analysis provides an overview
of long-term cost management, thus providing a more
detailed evaluation than just the startup capital invested
at the moment of opting for the type of construction, as
well as the return on investment.
4.2.4. Employee empowerment
Although the techniques and materials considered sus-
tainable are recent, have great repercussion and are inten-
sely disseminated by popular media, the technical content
surrounding them is scarce, especially in relation to Brazil-
ian literature. Besides the search for innovation, it is neces-
sary to focus on scientiﬁc research, technical research,
technical detail and standardization of the green building
construction process. Environmental training should be
provided to empower employees, as indicated by some of
those interviewed at the Schools of Engineering A and B.
4.2.5. Communication breakdown between members of the
institution
A good communication system is one that circulates
information eﬃciently so that all those involved in the
process have access and understand the information.
Unfortunately, the referred to system has not worked as
well as expected, since at both institutions isolated initia-
tives were observed to exist aimed at sustainability and at
more environmentally sustainable constructions; however,
there is no connection between them nor any knowledge
disseminated about their beneﬁts.
In the case of School of Engineering A, a Work Group
(WG) was created called “Sustainable Buildings and Green
Areas”, which at the moment aims at organizing studies
about the subject, elaborating a proposal of guidelines
for improving the environmental performance of buildings
and developing studies for incorporating these guidelines at
the institution, improving communication.
In relation to the School of Engineering B, communica-
tion could also be improved, especially the communication
about advanced green construction practices.
4.2.6. Lack of literature on green buildings and low volume of
scientiﬁc research related to the theme
The scarcity of material on green buildings and the low
volume of research on the theme are seen as a major hin-
drance to the installation process for green building prac-
tices in Schools A and B, considering that a less than
desirable theoretical and technical framework makes the
development of at least a minimally acceptable project
improbable.
4.2.7. Lack of a technical norm that establishes a standard
construction procedure for a green building in Brazilian
HEIs
The Brazilian Association of Technical Standards
(ABNT) and the International Organization for Standardi-
zation (ISO) standardize several types of processes. The
standardization of a process permits checking quality
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defense for the consumer. Thus, the lack of a technical
standard that makes the green building construction pro-
cess standard is one of the main diﬃculties encountered
since there are means to evaluate whether the construction
is being executed appropriately; whether the procedures
used are correct; whether the materials are indicated for
the situation, among other points that need attention.
4.2.8. In general, sustainable techniques and materials are
recent and there is no training available for them
Although the techniques and materials considered sus-
tainable exist, the number of persons able to provide green
training on them is quite reduced. In face of this situation,
the HEIs see themselves at an impasse, because even if their
designers develop projects or if third party projects demon-
strate interest in using sustainable techniques and materi-
als, there is no way to execute them without proper
training.
4.2.9. Lack of skilled and specialized jobs
The fact of using sustainable techniques and materials
goes much beyond the mere execution of the project.
Throughout its useful life, the building should undergo
maintenance and in some situations it will need repairs.
Qualiﬁed and specialized labor will be needed and, unfortu-
nately, the number of workers with these characteristics is
much reduced. The fact that Schools of Engineering A and
B are public requires specialized services to be contracted
generally after the tender, hampering the process. This
often drives institutions to opt for not using environmen-
tally more sustainable techniques or materials since the
ﬂow of people in a construction inside a university campus
is high and often cannot be interrupted or it will cause
problems, and thus need quick repairs and specialized
maintenance to cause minimal interference in the institu-
tion’s routine.
4.2.10. Cultural barrier and resistance to change
It is not important to install a system that does not work
or that works with reduced potential. Institutions thus
demonstrate a certain resistance to adopting green build-
ings since, after construction of the building, it needs main-
tenance throughout its useful life, so of which are so basic,
they should be performed by the users; however, many
prove to be resistant to change. This resistance also stems
from cultural barriers to green issues experienced at every
level of society, even in teaching and research institutes.
5. Discussions
Schools of Engineering A and B, according to those
interviewed, have strong intentions to adopt environmen-
tally more sustainable buildings, but, on the other hand,
they need to deal with the diﬃculties that arise during this
process. Possible solutions and guidelines are proposed in
this section to deal with such barriers, based on consultedliterature and on the information collected during the case
studies.
Among the barriers identiﬁed in the Schools of Engi-
neering A and B, some have already been cited by
Richardson and Lynes (2007) in a similar case study con-
ducted at the University of Waterloo (Canada), such as:
the lack of ﬁnancial incentives to reduce building mainte-
nance costs; the lack of indicators to evaluate a building’s
sustainability; high startup capital investment; green tech-
nical level and innovation among architects, designers
and engineers is less than desirable, and communication
breakdowns among institution members. The study pro-
posed guidelines and solutions for some barriers, such as
facilitating collaboration and internal communication,
stimulating partnership among individuals involved in the
installation process and the establishment of quantitative
sustainability goals.
These solutions are applicable in the current scenario of
Schools of Engineering A and B; however, they are not suf-
ﬁcient for overcoming all identiﬁed barriers. Other solu-
tions could also be adopted, such as the study and
development of indexes for evaluating the success of a
green building and investment in research related to the
discovery and improvement of new sustainable materials
and technologies, which could imply lower costs in materi-
als, thus reducing the initial investment.
The two Schools of Engineering analyzed need to estab-
lish their intention to adopt green constructions. The pres-
ence of a group responsible for working with the
sustainable building theme would help accelerate the pro-
cess and focus technical studies on them, making it possible
to more easily identify challenges and opportunities.
The barriers that diﬀer from those identiﬁed in the liter-
ature consulted include: scarce literature about green build-
ings and low volume of scientiﬁc research related to the
theme; lack of a Brazilian technical standard that estab-
lishes a standard procedure for constructing a green build-
ing; the fact that, in general, sustainable techniques and
materials are recent and there is no training available about
them, and; the lack of skilled and specialized labor and the
cultural barrier that generates resistance to change.
The suggestions for overcoming these problems are:
incentives for research about themes like sustainable build-
ings; development and improvement of sustainable materi-
als and technologies; joint mobilization of scholars and
oﬃcial associations, seeking to develop a technical stan-
dard on green constructions, and; the development of an
awareness campaign about the theme.
Besides these solutions proposed, there are others; they
are broad-based and go beyond the limits of Schools of
Engineering A and B, needing the involvement of other
players from society. In this context, the following is sug-
gested: create and increase investments in green training
courses related to green constructions, which would
increase the capacity of skilled labor and would indirectly
increase the number of persons qualiﬁed to give environ-
mental training.
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As exposed initially, this study aimed at diagnosing the
barriers to the adoption of environmentally more sustain-
able constructions at two Schools of Engineering located
in the state of Sa˜o Paulo, Brazil, analyzing them and devel-
oping guidelines and possible solutions for overcoming
them.
A summary of the main results of this study are shown
below.
 Regarding green buildings in these Schools of
Engineering, the process is still in its initial phase, but
the intention exists and they have been mobilizing
actions to accelerate this process. In the case of School
of Engineering A, these actions moved on to more con-
crete attitudes, such as the creation of a Work Group
responsible for the theme of sustainable buildings at
the institution. In the case of School of Engineering B,
this intention has mobilized the Rectory and the entities
responsible for the campus construction process, but
there is no sector, or group, responsible for this theme
at the institution.
 In relation to the barriers identiﬁed, the main ones are
the lack of literature on the theme; the lack of a techni-
cal standard for the construction process of a green
building; the lack of training available for new sustain-
able techniques and technologies, and; the lack of skilled
and specialized labor.
 Among themain barriers, the lack of a technical standard,
the shortage of skilled and specialized jobs and the lack of
training on the new sustainable techniques and technolo-
gies are the most diﬃcult to overcome since it involves
other players and organizations of society, going beyond
the reach of Schools of Engineering A and B.
 Schools of Engineering are suggested to invest in:
increasing the incentive for research on sustainable con-
structions, the incentive for mobilizing faculty for train-
ing in the theme; mobilizing professionals in civil
construction for developing a technical standard that
encompasses the construction process for sustainable
buildings and investment in research related to the dis-
covery and improvement of new sustainable materials
and technology, since this will disseminate and popular-
ize the materials, which can imply a possible cut in prices
over the long term, and the creation of a clear, long-term
measurement system for use in greener constructions.
It is hoped that this study can contribute to enriching
the theme of study about barriers to the adoption of more
green buildings at HEIs, most especially by the Schools of
Engineering, and that it can serve as a guide for institutions
that decide to adopt this type of construction, so they can
handle the diﬃculties faced during the process with greater
ease, casting a light on the barriers and proposing solutions
and guidelines for overcoming them.This study also presents relevant discoveries on the sub-
ject, such as the fact that the ﬁnancial barrier, pointed out
by Richardson and Lynes (2007) as one of the main ones, is
not as relevant in the cases of the Schools of Engineering A
and B. Even though institutions that participated in the
case studies are public, that is, probably having limited
ﬁnancial resources, it has become clear in the interviews
that the expense on green constructions is viewed positively
and deserves to be made due to the long-term beneﬁts they
generate for society. Another important discovery in this
study is the identiﬁcation of technical barriers, relative
scarcity of literature and shortage of skilled and quali-
ﬁed/trained labor, besides the concern about the future
maintenance of green constructions as the main barriers
at Schools of Engineering A and B, distancing themselves,
in a way, from the main barriers identiﬁed in the literature.
The biggest limitation in this study is related to its qual-
itative nature, to the collection of data and subjective anal-
yses, which are typical of case studies. Besides that, the
main information of the study was obtained through inter-
views, and respondent bias could exist. Another important
limitation is that just two Schools of Engineering in the
state of Sa˜o Paulo, Brazil, were considered in the study,
avoiding any sort of generalization of results obtained.
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